Syntheses and properties of water-soluble Nile Red derivatives.
Nile Red (compound A) fluoresces at about 530 nm with good quantum yields in apolar solvents. In more polar ones its fluorescence emission shows a dramatic, and potentially useful, shift to about 640 nm, but its quantum yield is significantly reduced. Further, Nile Red has a very poor solubility in aqueous media. The hypothesis tested in this paper is that Nile Red derivatives that incorporate water-solubilizing groups will tend to fluoresce with good quantum yields in aqueous media, and in the more useful wavelength range around 640 nm. Thus three Nile Red derivatives, 1-3, were prepared. Compound 1 had three hydroxyl groups more than Nile Red, but was surprisingly insoluble in aqueous media. However, the dicarboxylic acid 2 and carboxylic/sulfonic acid derivative 3 showed excellent water solubilities. Spectral data for 2 and 3 showed that they do indeed fluoresce with good quantum yields in the 640 nm region in aqueous media. These properties of compounds 2 and 3 might be useful in the development of fluorescent probes for biotechnology.